Objective. Homeless individuals frequently use emergency departments (EDs), but previous studies have investigated local rather than national ED utilization rates. This study sought to characterize homeless people who visited urban EDs across the U.S.
Cities in the United States reported a 12% increase in homelessness from 2007 to 2008, despite national, state, and local efforts to provide housing. 1 In the Annual Homeless Assessment to Congress, the U.S. Department of Housing and Urban Development (HUD) estimated that 759,000 people were homeless on a single night in 2006. 2 Homelessness is associated with significant morbidity and mortality, 3 and homeless patients are likely to have multiple acute and chronic health issues. A previous study found that age-adjusted mortality was 3.5 times greater for homeless compared with nonhomeless individuals. 4 Furthermore, homeless people often have mental illness and substance abuse issues 5, 6 in addition to being subject to trauma. 7 Homeless people are often uninsured and face significant barriers to accessing health care. 8 Competing demands for shelter, food, and safety supersede the need to obtain primary medical care for many homeless individuals. 9 As a result, homeless individuals will often use the emergency department (ED) for routine, non-emergent medical needs. [10] [11] [12] Homeless people are three times more likely to use the ED than non-homeless people 13 and may contribute to ED overcrowding. 14 The often transient or episodic nature of homelessness makes it extremely difficult to characterize this population. Nearly all of the published studies examining ED visits by homeless people are limited to single cities and hospitals, 10, [13] [14] [15] [16] [17] even though the regulatory frameworks for ED practice (e.g., the Emergency Medicine Treatment and Active Labor Act) and for homeless policy itself are developed at the national level. An accurate portrait of the national impact of homelessness on EDs is a necessary prerequisite for informed policy development directed toward improved care for homeless individuals and reduced costs associated with ED use by homeless people. 18 We sought to characterize visits made by homeless individuals to urban EDs in the U.S. during a two-year period, and to assess whether homelessness itself, or characteristics commonly associated with homelessness, independently predicted ED use.
METHODS

Design
We performed a descriptive, cross-sectional secondary analysis of the ED components of the 2005 and 2006 National Hospital Ambulatory Care Surveys (NHAMCS-ED). 19, 20 These surveys are four-stage probability samples of ED visits conducted annually by the National Center for Health Statistics (NCHS) within the Centers for Disease Control and Prevention (CDC). Statistical methods have been published by NCHS. 21 The Thomas Jefferson University Hospital Institutional Review Board exempted this study from review.
Sampling is national in scope, but excludes long-stay, federal, military, and Veterans Administration hospitals. NHAMCS-ED obtains nationally representative estimates by randomly sampling at four stages, beginning with geographic units closely related to counties, then hospitals, then emergency service areas within each sampled hospital, and finally individual clinical encounters. In the last stage, patient records are chosen from consecutive visits using a random start followed by every nth patient record. Each ED contributes patients during a four-week period that is repeated every 16 months. Of EDs that were approached, 91% (n5352) and 87% (n5362) participated in the survey in 2005 and 2006, respectively. In the entire U.S., there were 4,014 EDs in 2005 and 4,061 EDs in 2006. 22, 23 Each encounter yielded a one-page patient record form, which was abstracted from clinical records by local ED personnel trained by field representatives from the U.S. Census Bureau.
Diagnoses and medications were coded, data were edited for consistency, and data entry was subjected to a 10% quality-control check. Item nonresponse rates were generally less than 5%. Exceptions in 2006 were "seen in ED within last 72 hours" (11.0%), "discharged within the last seven days" (25.4%), "length of in-patient stay" (12.3%), "time waiting to see a physician" (13.5%), and "time spent in the ED" (5.2%). The exceptions in 2005 were similar to those in 2006. Some items with nonresponse were imputed. To counter potential imbalances in sampling and produce unbiased annual estimates, weights were assigned to each record. These weights inflate point estimates by reciprocals of selection probabilities, adjustment for nonresponse, population ratio adjustments, and weight smoothing. 24 Although survey data collection involved both urban and rural EDs, this analysis was limited to urban ED visits because there were only five patient record forms marked "homeless" from rural EDs.
The NHAMCS-ED first tallied homeless status in 2005 and did not discriminate chronic from shortterm homelessness. A patient residence item contained checkboxes for private residence, nursing home, other institution, other residence, or homeless. Of 69,454 forms filled out in 2005 and 2006, 449 were checked as homeless. Given this sample size, we examined bivariate and multivariable associations with a limited group of variables chosen on the basis of a priori clinical relevance rather than empirical strength of association.
Analysis
The analytic dependent variable was homeless status. Predictor variables included a range of characteristics shown to be potentially relevant in homeless service utilization research. 8, 10, 14, 15 We used Stata ® version 10.0 for all statistical analyses. 25 Significance tests and confidence intervals [CIs] were obtained using Stata's "svy" programs (tabulation and logistic regression), which adjust standard errors for correlation within primary sampling units and allow the use of probability weights to obtain national estimates.
RESULTS
There were 234 million weighted ED visits in the U.S. in 2005 and 2006. During this two-year period, ED visits made by homeless individuals from all age groups numbered 1.1 million, or 0.5% of total ED visits. The majority of these (96%) were made by individuals older than 18 years of age. Homeless individuals made 550,000 ED visits (95% CI 419,000, 682,000) annually, or 72 visits per 100 homeless individuals per year during 2005-2006, based on a count of 759,000 people homeless on a single night in 2006. 2 In comparison, the overall population made 115.3 million visits annually, or 40 visits per 100 people per year. In 2005, there were 469,000 urban ED visits by homeless people (95% CI 321,000, 616,000). In 2006, the number of homeless visits increased to 628,000 (95% CI 429,000, 828,000). Tables 1 and 2 illustrate bivariate relationships between homeless status and demographic and clinical variables. Homeless ED visitors were older and more often uninsured than non-homeless ED visitors. In unadjusted comparisons, a similar percentage of homeless and non-homeless individuals had Medicaid coverage. Homeless people also arrived more frequently by ambulance and were more often treated for an acute injury, alcohol or other drug use, or psychiatric issues than other people. Importantly, visits by homeless people were far more likely to be characterized by recent use of the ED or hospital admission. Specifically, homeless people were three times more likely to be classified as having undergone evaluation in the same ED within the preceding three days (13.0% homeless vs. 3.9% non-homeless), and more than twice as likely to involve a return (e.g., bounce-back) to the ED after a hospitalization within the previous week (6.7% homeless vs. 2.8% non-homeless). Table 3 presents the results of a multiple logistic regression analysis of the variables described in Tables  1 and 2 , excluding disposition and length of stay for inpatients. Because of missing responses, variables related to recent prior use of EDs or the hospital were also excluded. Demographic variables independently associated with ED visits by homeless people included male gender, being uninsured, aged 45 years, and Western geographic region. Additionally, in this adjusted analysis, both Medicaid and uninsured status were associated with homelessness relative to "other" status (e.g., insured through Medicare or private insurance). Conversely, there was no independent association between race and homelessness among this sample of ED visits. Homelessness was independently associated with the following clinical variables: arrival to the ED by ambulance, evaluation by a physician-in-training, and leaving the ED before treatment was completed. Time Table 4 . Both groups were most often diagnosed with an injury or poisoning. However, while homeless visitors were often diagnosed with a psychiatric disorder, non-homeless people were only rarely assigned this diagnosis.
DISCUSSION
Homelessness affects major U.S. cities across the nation. To our knowledge, this study is the first to attempt to characterize ED visits made by homeless individuals in the U.S. from a national perspective.
We found that ED visits by homeless people represent a very small percentage (0.5%, weighted) of total ED visits across the U.S. However, on any given day, homeless people are estimated to represent onequarter of a percent of the general population, given the U.S. Census Bureau projections for 2006. 26 When analyzing chronic ED users, a San Francisco study found that homelessness was the characteristic most predictive of ED use. 14 Homeless patients have previously been shown to comprise as much as 30% of an ED's yearly adult census. 15 While the prior homeless ED studies relied on geographically local samples, this study underscores that the health service challenges attached to homelessness are national in scope.
Treating homeless patients is costly. A New York City study on public hospitals showed excess costs associated with in-patient hospital admissions for the homeless population. 16 We did not demonstrate a significant difference between homeless and nonhomeless people for length of stay of hospitalized patients, but the comparison was very imprecise, with the 95% CIs spanning four days. Homeless individuals are more likely to use ambulance services because they lack transport to a health-care facility. 6, 27, 28 This study confirmed that association. It also identified an increased tendency toward ED use shortly after recent hospital care. This tendency leads to significant monetary costs and exacerbates an already overburdened emergency care network.
Factors that were associated with homeless individuals' visits to the ED included acute injuries and primary diagnoses related to psychiatric illness and substance abuse, both of which are long-recognized vulnerabilities of the homeless population. Prior studies have shown that homeless people live in fear of being subject to violence. 3, 29 The popular press has publicized some episodes of violence directed toward homeless individuals. [30] [31] [32] The high prevalence and cooccurrence of psychiatric illness with substance abuse in the homeless population can make this population difficult to treat. 5, 33, 34 These national ED data also show that homeless individuals are more likely than non-homeless individuals to be seen by physicians-in-training (residents and interns). The implications of this finding remain opaque, however, as all individuals seen by physiciansin-training must by law also be evaluated by attending physicians and, therefore, should be receiving the same baseline level of care.
Given increasing public concern regarding overcrowding of EDs, efforts to humanely avert demand associated with homelessness should be of policy interest. For clinicians working in EDs, comprehensive planning of discharges is required because of homeless people's comorbid psychiatric and substance abuse issues and their lack of consistent and safe shelter. 35, 36 More comprehensive discharge planning and specialized ED-based programs have been shown to decrease ED visits by the homeless. 26, 37, 38 Policy makers charged with unburdening overloaded hospitals and EDs may wish to consider medically supervised recovery environments, termed "medical respite programs," now operating in more than 35 sites across the country. Availability of such programs has been associated with reduced hospital readmission in two observational studies, and a third multisite study is presently underway. 39, 40 A nationally prominent housing intervention may reduce the burden of homelessness on public resources (including EDs). Specifically, "Housing First" approaches focus on providing housing without requiring abstinence or treatment for medical or mental problems. 41 Several recent studies have demonstrated that this type of program can reduce costs and improve health outcomes. [42] [43] [44] 
Limitations
The estimated number of homeless ED visits, although high, is likely to be an undercount because homeless people may not volunteer housing status and ED staff may fail to inquire about or record this information, as homeless status is not a required item in clinical charts. Furthermore, when homeless patients are seen in the ED, they may not be easily identifiable on chart review because the patient will often list a shelter, friend or family's house, or a fictitious address as their primary residence. Enumerating the homeless is difficult in all circumstances, but especially in the retrospective chart review used for NHAMCS-ED. However, while absolute counts are likely to be underestimates, the relationship between homeless status and other variables is less likely to be biased. The number of visits to EDs by homeless individuals in the dataset was limited to only two years because the NHAMCS-ED survey first began recording homeless status in 2005. As a result, the unweighted sample size for visits by homeless individuals was only 449. Because of limited statistical power, we assessed only a few of many potential explanatory variables and aggregated categories for some variables (e.g., insurance status and ED diagnosis) based on a priori reasoning, previous literature, and category size.
CONCLUSIONS
Because data on homelessness are now being collected with the NHAMCS-ED annually, regular review of this resource will provide important information in trends of ED use. Although our findings could suggest that national ED usage by homeless people is less than that previously reported in single hospital or city-based ED studies, the prevalence of homeless visitors to the ED is still high. The high frequency of repeat ED visits identifies a systemic shortcoming and underscores the need for policy remedies for homelessness in the U.S.
